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Period for Reply 



A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 

WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 1 33). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1 )S Responsive to communication(s) filed on 23 January 2006 . 
2a)D This action is FINAL. 2b)S This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 

Disposition of Claims 

4) ^ Claim(s) 1-152 is/are pending in the application. 

4a) Of the above claim(s) 18-47. 65-90. 95-99 and 118-152 is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) IEl Claim(s) 1-17.48-64.91-94 and 100-117 is/are rejected. 

7) \3 Claim(s) . is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) ^ The specification is objected to by the Examiner. 

10)D The drawing(s) filed on is/are: a)D accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1 .121 (d). 
1 1 )□ The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 

12)D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f). 
a)D All b)D Some * c)Q None of: 

1 .□ Certified copies of the priority documents have been received. 

2. Q Certified copies of the priority documents have been received in Application No. . 

3. D Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 
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DETAILED ACTION 

Election/Restrictions 

1. Applicant's election without traverse of Group I (claims 1-17, 48-64, 91-94, and 100- 
1 17) in the reply filed on 1/23/06 is acknowledged. 

2. It should be noted that claims 69 and 70 were not examined along with the claims elected 
in group I, since the limitation of an "analog input signal" is not disclosed in claim 59 -to which 
claims 69 and 70 depend from. It appears to be a typo and claims 69 and 70 should be dependent 
from claim 65. 

Information Disclosure Statement 

3. The information disclosure statement (IDS) submitted on 2/28/06 was filed after the 
mailing date of the Election on 1/23/06, before the non-final rejection. The submission is in 
compliance with the provisions of 37 CFR 1 .97. Accordingly, the information disclosure 
statement is being considered by the examiner. 

4. The Examiner notes that the Applicant presented an EDS stating that "the listed 
documents were cited in a first office action (mailed December 2, 2005) for related US patent 
Application Serial No. 10/815,999." This provided serial number is in error, since 10/815,999 is 
the serial number of the instant application. 

Specification 

5. The lengthy specification has not been checked to the extent necessary to determine the 
presence of all possible minor errors. Applicant's cooperation is requested in correcting any 
errors of which applicant may become aware in the specification. 
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Claim Objections 

6. Claims 69 and 70 are objected to because of the following informalities: As explained 
above, claims 69 and 70 include the limitation of an analog input signal. These claims should be 
dependent from claim 65 and not from claim 59. Appropriate correction is required. 

7. Claim 92 is a duplicate of claim 64, both dependent from claim 63; therefore claim 92 
should be cancelled. 

Claim Rejections - 35 USC § 102 

8. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

(e) the invention was described in ( 1 ) an application for patent, published under section 1 22(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

9. Claims 1, 5- 6, 8-9, 11-13, 15-17, 48-51, 55, 56, 58-59, 61-63, 91, 93, 100-104, 108-109, 
1 1 1-1 12 and 1 14-1 16 are rejected under 35 U.S.C. 102(b) as being anticipated by Wilson (US 
5022258). 

Wilson discloses a drive circuit which produces a drive signal for a device having a 
piezoelectric actuator (piezoelectric pump, column 1, lines 65-66), wherein the drive circuit is 
arranged to change dynamically (col. 2, lines 10-14) the drive signal during real time operation 
of the device (see description of the invention in columns 3-7, where Wilson describes the 
generation of signals according to the rate and volume of flow, for example). 
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With regards to claims 5- 6, 8-9, 11-13, 55, 56, 58-59, 61-63, 93, 108-109, 11 1-112 and 
114-116, Wilson discloses a sensor (25) to sense operational parameters, for example, 
temperature (col. 4, lines 9-12) and dynamic pressure sensor 41 (col. 4, lines 65-69). Wilson 
discloses changing the frequency in response to the sensed parameter (see column 4). 

With regards to claims 15, 49 and 91, Wilson discloses the use of a pump (16). 

With regards to claims 16, 17, 50-51, and 103-104, Wilson discloses the drive signal 
varying over time. Wilson is silent regarding the fact that a "non continuous dosage of fluid is 
delivered by the pump". However, according to Wilson's disclosure, it is inherent that the flow 
of the fluid depends on the signal, and therefore, the pump can deliver a non-continuous flow. 

With regards to claims 100-102, the method of operating the device is inherent is the 
disclosure of Wilson. Therefore, claims 100-102 are rejected under the same grounds of 
rejection as claims 1 and 49. 

10. Claims 1-4, 48, 52-54 and 94 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Khoury et al. (US 20040145273A1). 

Khoury discloses a driver circuit for high-speed actuation of piezoelectric actuators 
comprising a signal generator that produces a dynamic signal. Khoury discloses a voltage sensor 
(70) that generates a signal (72) representing the voltage of the driver signal (14). In paragraph 
[0039] is disclosed a control circuit (20) that changes the mode depending on how close the 
actuator voltage is to the desired voltage. Khoury discloses the control signals being pulse-width 
modulated (PWM) signals. 

11. Claims 1-7, 48, 52-57, 94 and 105-107 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Clark et al. (US 6428134). 
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Clark discloses a controller for controlling the waveforms supplied to the nozzles and for 
transmitting the waveforms to the nozzles in order to eject the ink droplets. Clark discloses a 
piezoelectric print head (piezoelectric actuator) with a control system that modulates the signals. 
In the disclosure, he describes a desired mode of operation for a piezoelectric ink jet print head 
having frequencies of pulses being reinforced by the resonance frequencies of ink chambers 
which are associated with each ink nozzle, so that energy used for ink ejection is minimized. 
Therefore, the signal is considered to be changing dynamically during real time operation of the 
device. 

Claim Rejections - 35 USC § 103 

12. The following is a quotation of 35 U.S.C 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

13. Claims 7, 10, 14, 57, 60, 64, 1 10, 1 13 and 1 17 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Wilson. 

Wilson discloses the claimed invention as explained in items 9 and 10. 

However, Wilson fails to disclose the sensed operational parameter of the device being 
the resonance of the piezoelectric actuator. 

Wilson discloses that the sensor is in fluid communication that is responsive to a physical 
property. It is known in the art that the piezoelectric actuators are more efficient when driven at 
a frequency close to the resonant frequency of the device. The resonance of a piezoelectric 
actuator is a physical property of the device, and therefore, it would have been obvious at the 
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time of the invention was made to select the resonance of the piezoelectric actuator as the 
physical parameter to be sensed in order to generate a driving frequency close to the range of the 
resonance frequency of the device and provide an efficient device. 

Conclusion 

14. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. See PTO-892. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jaydi A. Aguirrechea whose telephone number is 571-272-2018. 
The examiner can normally be reached on M-Th 9-7. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Darren E. Schuberg can be reached on 571-272-2044. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



